Base excision repair sensitizes cells to sulfur mustard and chloroethyl ethyl sulfide.
DNA repair generally functions to improve survival and reduce mutagenesis of cells that have suffered DNA damage. In this study we examine the role of nucleotide excision repair (NER) and base excision repair (BER) in recovery, mutagenesis and DNA repair in response to DNA damage inflicted by the mustard compounds, sulfur mustard (SM) and chloroethyl ethyl sulfide (CEES) in bacteria and mammalian cells. SM and CEES are compared because SM produces cross-links and monoadducts, whereas CEES produces only monoadducts that are similar to those produced by SM, thus allowing the examination of which types of lesions may be responsible for the effects seen. We find that the presence of a functional NER pathway increases survival and reduces mutagenesis, whereas the presence of a functional BER pathway reduces survival, increases mutagenesis, and decreases repair. The deleterious effects of BER appear to be due to an interaction between the DNA glycosylases and the lesions produced by SM and CEES. Possible mechanisms for BER-mediated sensitization by glycosylase action on mustard lesions are discussed.